Background/Aims: Abnormal baroreceptor reflex sensitivity (BRS) and elevated plasma neuropeptide Y (NPY) are prevalent in diabetic patients. The present study was conducted to determine whether NPY Y1 receptor (Y1R) and NPY Y2 receptor (Y2R) contribute to the regulatin of BRS in diabetic rats. Methods: Diabetes mellitus (DM) rats with hyperlipidemia were developed by an emulsion diet enriched with fat, sucrose and fructose followed by streptozocin (STZ). Y1R and Y2R specific antagonists (BIBP 3226 and BIIE 0246) were administered by a mini-osmotic pump. Systolic blood pressure (SBP), heart rate (HR), BRS and heart functions, as well as the plasma NPY and lipid level were measured after treatment for 4 weeks. Results: Both BIBP 3226 and BIIE 0246 treatment reversed the elevated total cholesterol (TC) and low density lipoprotein (LDL-C) level, and reduced high density lipoprotein (HDL-C) level in DM rats. BIIE 0246 may attenuate the increased triglyceride (TG) level in DM rats. In addition, neither BIBP 3226 nor BIIE 0246 treatment produced significant effects on BRS, SBP or HR (P>0.05) in DM rats, even after PE and SNP challenge. However, BIBP 3226 and BIIE 0246 further impaired LVSP, LVEDP, +dp/dt max and -dp/dt max . Conclusion: This study provided us with the evidence that the inhibition of peripheral Y1R and Y2R did not affect impaired BRS but amplified the deterioration of the compromised cardiac function in STZ-induced DM rats with hyperlipidemia.
Introduction
The global prevalence of Type 2 diabetes mellitus (T2DM) has risen dramatically over the past two decades. In diabetic patients, cardiovascular complications are responsible for the high rate of morbidity and mortality [1] . It is well documented that diabetes mellitus may increase the risk for myocardial infarction, atherosclerosis, stroke and limb loss. As another serious complication of diabetes, cardiovascular autonomic neuropathy (CAN) can cause dysfunctional heart-rate control and abnormal vascular dynamics because of the damages to the autonomic nerve fibers that govern the heart and blood vessels [2, 3] . Recently, an epidemiological study also reported that the prevalence of CAN to be at 34% in 524 patients with T2DM [4] . In diabetes mellitus, disrupted baroreceptor reflex control of heart rate provides the substrate for life-threatening arrhythmias and has been recognized as a risk factor for sudden cardiac death [2, 5, 6] . Previous studies documented that diabetes mellitus caused neural degeneration in nucleus ambiguous (NA), leading to the attenuation of HR control in OVE26 mice [7] . However, the mechanisms of abnormal BRS in diabetic mellitus are unclear and need to be explored.
As a sympathetic neurotransmitter, Neuropeptide Y (NPY) has attracted attentions as an important regulatory molecule in a variety of physiological and pathological processes such as food intake control [8] and cardiovascular regulation [9] . Increasing evidence suggest that the level of NPY in plasma is significantly elevated in hypertrophy [10] , hypertension [11] and myocardial ischemia [12] . Elevated levels of plasma NPY have also been proposed as a prognostic marker for coronary diseases [13] , heart failure [14] and myocardial ischemia [15] . Our previous studies demonstrated that long-term NPY administration led to abnormal BRS, and reversed chronic stress-induced baroreflex hypersensitivity in rats [16, 17] . Clinical investigation has shown that the level of plasma NPY is positively correlated with the insulin level for patients with T2DM [18] . However, whether elevated NPY level is responsible for abnormal BRS in diabetes mellitus with hyperlipidemia remains unknown. Among the six identified NPY receptor subtypes, NPY Y1 receptor (Y1R) and NPY Y2 receptor (Y2R) are dominantly expressed and function in the cardiovascular system [19] . Consequently, the present study was designed to investigate the regulatory effect of peripheral Y1R and Y2R on BRS and heart function in diabetic rats with hyperlipidemia.
Materials and Methods

Animals
Male Wistar rats (230-270 g, 3-4 months old) were purchased from the Animal Center of the Second Affiliated Hospital of Harbin Medical University (Harbin, Heilongjiang Province, China) and housed under controlled temperature (23 ± 1°C) and humidity (55 ± 5%), and a 12-h dark/light cycle. All the animals received food and water ad libitum. The experimental procedures were in agreement with the regulations of the Ethics Committees of Harbin Medical University (No. HMUIRB-2008-06).
Streptozotocin-induced diabetic models in rats
Diabetes was induced in Wistar rats in accordance with our previous study [20] . Briefly, fat emulsion was made up with lard (20%), thyreostat (1%), cholesterol (5%), sucrose (5%), fructose (5%), sodium glutamate (1%) and salt (6%). The above ingredients were emulsified in 20% Tween 80 with 30% propylene glycol and stored at 4°C. Twenty-four rats were randomly divided into 4 groups (6 rats per groups). For the first 10 days, the diabetic model group, diabetic model treated with Y1R antagonist group (DM+antiY1R) and diabetic model treated with Y2R antagonist group (DM+antiY2R) were orally administrated with the prepared fat emulsion (10 ml/kg). These groups then received one daily dose of 40 mg/kg streptozocin (STZ, in 0.1 mol/L citrate buffer solution, pH 4.2, Sigma) via intraperitoneal (i.p.) injection once daily for 3 days. After STZ injection, the rats continued to be treated with fat emulsion until the 30 day time point. To confirm the establishment of DM, fasting blood glucose (FBG) levels were monitored after the last injection of STZ for 72 h with a Grace glucometer (Grace Medical, Inc. America), and a FBG ≥ 16.7 mmol/l or 300 mg/ Implantation of the ALZET mini-osmotic pump Y1R antagonist (BIBP 3226, Sigma-Aldrich, St. Louis, MO) and Y2R receptor antagonist (BIIE 0246, Tocris, Ellisville, MO, USA) were administrated to DM rats ranked as DM+antiY1R and DM+antiY2R group respectively for 4 weeks (85 µg per 30 d) via implanted ALZET mini-osmotic pumps (DURECT Corporation, USA). Rats in the control and DM groups were treated with equivalent quantities of PBS. The preparation of the mini-osmotic pump for implantion was performed according to the product brochures (DURECT Corporation, USA).
All rats were anesthetized with 40 mg/kg of sodium pentobarbital and a mini-osmotic pump containing a one-month supply of treatment (PBS, BIBP 3226, or BIIE 0246 as previously described) was subcutaneously implanted via a small incision in the skin between the scapulae of each rat. A minor pocket was made with a hemostat by spreading the subcutaneous connective tissues apart, the pump was inserted into the pocket while orienting the flow moderator to point to the opposite direction of the incision, and the incision was closed with wound sutures [17, 18] Measurement of cardiac function After 4 weeks of treatment with PBS, BIBP 3226 or BIIE 0246, rats were anesthetized with sodium pentobarbital (40 mg/kg). Heart functions of all rats were measured according to our previous study [21] . Systolic blood pressure (SBP) and heart rate (HR) were monitored by a catheter that was inserted through the right common carotid artery and into the left ventricle. Indicators of the systolic function of the heart such as left ventricular systolic pressure (LVSP) and the maximum rate of change in left ventricular pressure during the isovolumic contraction period (+dp/dt max ) were studied using a BL-420 Data Acquisition & Analysis System (Chengdu Tme Technology Co., Ltd, China). To assess the diastolic function of heart, left ventricular diastolic pressure (LVEDP) and the maximum rate of change in left ventricular pressure during the isovolumic relaxation period (-dp/dt max ) were recorded.
Surgical procedures
As described in previous studies [22] [23] [24] , rats were anesthetized with sodium pentobarbital (40 mg/ kg) by i.p. injection. The eye blinking and withdrawal reflex were employed as indices for evaluation of the anesthetic condition. Supplemental doses of anesthetics (0.1 ml of 1% sodium pentobarbital) were given every 30 min to maintain the anesthetic state. The left femoral artery and right femoral vein were exposed and tapered polyethylene catheters (0.5 mm diameter-tip), pretreated with heparinized saline, were inserted respectively. Arterial blood pressure (ABP) was recorded in the left femoral artery and vasoactive drugs were administered through right femoral vein.
Baroreflex sensitivity study
The blood pressure catheter was connected to a blood pressure transducer (MlT0699; AD Instruments, Australia) and placed in a horizontal position level with the heart. Baseline mean arterial blood pressure (MABP), HR and serial responses to the vasoactive stimulations were studied. ABP was recorded automatically and HR was studied by pulse pressure with the rate-meter function of the BL-420 Data Acquisition & Analysis System. Phenylephrine (PE) and sodium nitroprusside (SNP) were freshly diluted with 0.9 % NaCl solution and delivered at the following dosages: 16, 32, 64, 128, and 256 µg/ml for PE; 10, 20, 40, 80, and 160 µg/ml for SNP. The rate of injection was kept at 0.04 ml/100 mg. Baseline MABP and HR were monitored for 30s before the first drug administration. The changes of MABP and HR were recorded and averaged every second, and the exogenous stimulation was not given until the ABP and HR reached a plateau. At each dose of PE or SNP, the MABP changes over the baseline ABP level (ΔMABP) and the maximal HR responses relative to the baseline HR level (ΔHR) were recorded. To evaluate the BRS elicited by each dose of PE or SNP, the mean ratio of the HR change over the MABP change (ΔHR/ΔMABP) was calculated. Respective dose-dependent curves for ΔMABP and ΔHR/ΔMABP were also depicted for each group. The ΔHR-ΔMABP curves were plotted to show the maximal HR responses induced by altered MABP. All curves were fitted by Boltzmann equation with GraphPad Prism 5.0 software (GraphPad Software Inc., San Diego, CA, USA). 
Measurement of plasma biochemical indices and NPY concentration
Blood samples of all rats were collected from the heart and then separated for the analysis of total cholesterol (TC), triglycerides (TG), high density lipoprotein (HDL-C), low density lipoprotein (LDL-C) by Enzyme Catalytic Spectrophotometry (Shanghai Rongsheng Biotech Co., Ltd., China) according to instructions of the manufacturer. The concentration of plasma NPY was also measured using a commercial kit (Phoenix Pharmaceutical Company Belmont, CA, USA) [25] .
Statistical analysis
Data were analyzed using one-way ANOVA or Student's t-test between two groups and shown as mean ± SEM. P < 0.05 was considered as significant difference. Figures were processed by GraphPad Prism 5.0 software (GraphPad Software Inc., San Diego, CA, USA).
Results
Changes of blood biochemical indices in rats
The plasma NPY concentration was measured and compared in DM and Ctl rats. Plasma NPY was drastically increased from 6.63 ± 1.33 ng/ml in Ctl rats to 15.89 ± 2.28 ng/ml in DM rats (P < 0.05 vs Ctl group, n = 6). In agreement with previous report [18] , our results confirm that DM is correlated with elevated plasma NPY levels. Furthermore, as shown in Table 1 , both Y1R antagonist (P < 0.05 vs DM group, n = 6) and Y2R antagonist (P < 0.01 vs DM group, n = 6) almost completely reversed the elevated TC level in DM rats. The increase in TG levels of DM rats was reduced to the level of Ctl rats by Y2R antagonist (P < 0.05 vs DM group, n = 6), but not by Y1R antagonist (P > 0.05 vs DM group, n = 6). Though the HDL-C levels demonstrated a slight rise in DM rats compared with Ctl rats, no significant difference was found (P > 0.05, n = 6). Nevertheless, elevated HDL-C levels fell sharply in both DM+antiY1R rats (P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6) and DM+antiY2R rats (P < 0.05 vs Ctl group, P < 0.01 vs DM group, n = 6). In addition, the LDL-C level in DM rats increased significantly compared with Ctl rats (P < 0.01, n = 6), an effect that was partially suppressed in both DM+antiY1R rats (P < 0.01 vs Ctl group, P < 0.05 vs DM group, n = 6) and DM+antiY2R rats (P < 0.01 vs. Ctl group, P < 0.05 vs DM group, n = 6).
Influences of Y1R and Y2R antagonists on systolic blood pressure and heart rate
As demonstrated in Fig. 1 , the baseline levels of systolic blood pressure (SBP) was significantly decreased from 125.62 ± 5.81 mmHg in Ctl rats to 78.46 ± 6.20 mmHg in DM rats (P < 0.01 vs Ctl group, n = 6), 69.25 ± 3.83 mmHg in DM+antiY1R rats (P < 0.01 vs Ctl group, n = 6) and 72.13 ± 3.98 mmHg in DM+antiY2R rats (P < 0.01 vs Ctl group, n = 6, Fig. 1A ). The baseline HR fell from 388.71 ± 16.59 beats/min in Ctl rats to 306.67 ± 15.55 beats/min in DM rats (P < 0.01 vs Ctl group, n = 6, Fig. 1B ). This decrement was partially compensated in DM+antiY1R rats (338.72 ± 11.46 beats/min, P < 0.05 vs Ctl group, n = 6) as well as DM+antiY2R rats (342.00 ± 13.16 beats/min, P < 0.05 vs Ctl group, n = 6, Fig. 1B) . the dose of 128 µg/ml PE, the value of ΔMABP was 38.97 ± 5.29 mmHg in Ctl rats, 33.67 ± 2.24 mmHg in DM rats, 31.95 ± 2.50 mmHg in DM+antiY1R rats and 30.55 ± 2.67 mmHg in DM+antiY2R, among which no obvious differences were observed.
The curve of ΔHR/ΔMABP over PE doses was plotted to evaluate BRS. The curve of the DM rats was almost flat which significantly different from the dose-dependent curve of Ctl rats (ANOVA, P < 0.05 vs Ctl group, n = 6, Fig. 2F ). Neither the Y1R antagonist (ANOVA, P > 0.05 vs DM group, n = 6, Fig. 2F ) nor Y2R antagonist (ANOVA, P > 0.05 vs DM group, n = 6, Fig. 2F ) treatment had any significant effect on the ΔHR/ΔMABP after dosed PE treatment when compared with the DM rats. The ratio of ΔHR/ΔMABP dropped in all other groups when compared with the Ctl group at the dose of 16 µg/ml PE. When challenged by 256 µg/ ml PE, the value of ΔHR/ΔMABP was reduced from 1.74 ± 0.18 beats/min/mmHg in Ctl rats to 0.59 ± 0.13 beats/min/mmHg in DM rats, similar to the 0.83 ± 0.27 beats/min/mmHg in DM+antiY1R rats and the 0.70 ± 0.15 beats/min/mmHg in DM+antiY2R groups. .
The maximal ΔHR to the maximal ΔMABP induced by various doses of PE were monitored as another indicator (Fig. 2G) . The maximal ΔMABP was repressed to 39.58 mmHg in the DM group, which was fairly consistent with that of DM+antiY1R (38.97 mmHg) and DM+antiY2R (38.76 mmHg) groups, was reduced compared with Ctl group (43.99 mmHg).
Influences of Y1R and Y2R antagonists on Baroreflex control of heart rate after sodium nitroprusside administration
The amplitude of the decline in ABP induced by doses of SNP grew gradually in all groups as described in Fig. 3A-D . The changes of ΔMABP elicited by different doses of SNP were blunted in DM rats compared with those in Ctl rats (ANOVA, P < 0.01 vs Ctl group, Fig. 3B ), and the ΔMABP values in DM+antiY1R (ANOVA, P < 0.05 vs Ctl group; P < 0.05 vs DM group, n = 6, Fig. 3C ) and DM+antiY2R (ANOVA, P < 0.05 vs Ctl group; P < 0.05 vs DM group, n = 6, Fig. 3D ) groups were partly ameliorated compared with the DM group. As indicated in Fig. 3F , the flat curves of ΔHR/ΔMABP against SNP doses of the Ctl and DM group were almost equivalent (ANOVA, P > 0.05 vs Ctl group, n = 6) with the linear curves of DM+antiY1R (ANOVA, P < 0.01 vs Ctl group; P < 0.01 vs DM group, n = 6) and DM+antiY2R group (ANOVA, P < 0.01 vs Ctl group; P < 0.01 vs DM group, n = 6) above. As for the maximal ΔHR to the maximal ΔMABP induced by various doses of SNP, the maximal ΔMABP decreased from 57.02 mmHg in the Ctl rats to 23.43 mmHg in the DM rats, which was partially reversed to 32.36 mmHg in both the DM+antiY1R and DM+antiY2R rats (Fig. 3G) . Fig. 4 indicated that the damage of cardiac function of DM rats was further deteriorated by the blockage of Y1R or Y2R. To evaluate cardiac systolic function, LVSP and +dp/dt max were studied. Compared with Ctl rats (LVSP: 15.53 ± 1.22 kPa; +dp/dt max : 431.00 ± 31.09 kPa/s), DM rats displayed significantly decreased LSVP ( 11.79 ± 0.70 kPa , P < 0.05 vs Ctl group, n = 6) and negligible +dp/dt max reduction (378.33 ± 26.75 kPa/s, P > 0.05 vs Ctl group, n = 6). Notably, Y1R antagonist worsened the impaired systolic function with the value of LVSP falling to 7.23 ± 0.45 kPa (P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6) and +dp/ dt max decreasing to 97.75 ± 9.27 kPa/s (P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6). Similar to the DM+antiY1R group observations, the DM+antiY2R group LVSP decreased to 6.39 ± 0.60 kPa (P < 0.01 vs Ctl group, P < 0.01 vs DM group, n=6) and +dp/dt max was repressed to 86.63 ± 10.56 kPa/s (P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6, Fig. 4A-B) . isovolumic relaxation period (-dp/dt max ). (n = 6, *P < 0.05 vs Ctl group; **P < 0.01 vs Ctl group; ++ P < 0.01 vs DM group) Liu 
Alterations of heart function after Y1R and Y2R antagonists treatment
With regards to diastolic function, LVEDP was impaired in DM rats (0.53 ± 0.09 kPa, P < 0.05 vs Ctl group, n = 6) compared with Ctl rats (-0.90 ± 0.60 kPa). Both Y1R antagonist (2.60 ± 0.34 kPa, P < 0.01 vs Ctl group, P < 0.01 vs DM group, n=6) and Y2R antagonist (3.29 ± 0.43 kPa, P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6, Fig. 4C ) amplified the damage. The influences on -dp/dt max were similar to the tendency of LVEDP. The value of -dp/dt max was significantly increased from -415.71 ± 28.72 kPa/s in Ctl rats to -249.71 ± 16.96 kPa/s in DM rats (P < 0.01 vs Ctl group, n = 6), and this was enlarged in DM+antiY1R rats (-97.90 ± 8.16 kPa/s, P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6) and DM+antiY2R rats (-87.47± 10.62 kPa/s, P < 0.01 vs Ctl group, P < 0.01 vs DM group, n = 6, Fig. 4D ).
Discussion
In the present study, we initially found that the blockage of peripheral Y1R and Y2R in BRS showed no effects on BRS, baseline SBP or HR, but that inhibiting these receptors further suppressed the already impaired cardiac function in DM rats with hyperlipidemia. This discovery provides increased insights on the role of Y1R and Y2R in cardiovascular autonomic neuropathy associated with DM.
We established a DM model with hyperlipidemia using STZ induction accompanied by oral administration of fat emulsion, and showed that DM lead to increased plasma NPY. Previous studies have reported that raised plasma NPY is highly associated with more severe condition and prognosis under multiple pathological states [13, 14] . Based on the results, we hypothesized that the elevated plasma NPY might negatively influences BRS and cardiac function via activation of Y1R and Y2R in DM. With the consideration that they could not cross the blood brain barrier, we employed BIBP 3226 and BIIE 0246 as Y1R and Y2R antagonists respectively [26, 27] . Based on the essential role of lipid metabolism in cardiovascular dysfunction of DM, we measured the plasma lipid concentration and found that BIBP 3226 and BIIE 0246 rescued the aberrant lipid level. Previous studies suggest that peripheral Y1R participates in the regulation of energy homeostasis mainly via fatty acid oxidation [28] , while Y2R located in abdominal adipocytes takes part in the process of stress-induced obesity on peripheral fat tissue [29] . These properties of Y1R/Y2R implied that they might also similarly influence the fat metabolism and lipid modulation in a DM model. However, the pathways by which Y1R/Y2R regulate the abnormal lipid levels in DM rats with hyperlipidemia remain unclear and deserve further study.
We recorded the baseline SBP and HR in the four groups of rats and our results showed that BIBP 3226 and BIIE 0246 did not exert any obvious effects on DM-induced hypotension and bradycardia. Further more, blockage of Y1R did not impact baseline SBP and HR, which was consistent with a previous study on Y1R knockout mice [30] . It was reported that Y1R deleted mice showed normal baseline SBP and HR, even though the vasoconstrictor action of both NPY and noradrenaline-induced BP modulation were blocked in these mice. Despite the increased baseline HR of Y2R deficient mice, the baseline SBP was also reported unaffected [31, 32] . It is worth noting that some of these animal models were involved central Y1R/ Y2R, and revealed an integrated role of Y1R/Y2R in balancing baseline SBP and HR. Although central Y1R/Y2R might play an important role, the majority of Y1R/Y2R is distributed in the periphery, where they are also indispensable in modulating baseline SBP and HR. It has been well documented that Y1R/Y2R influence the SBP through several pathways. Firstly, NPY could directly act on Y1R in vascular smooth muscle to contract blood vessels postjunctionally [33, 34] . Secondly, NPY could fuel the effects of numerous mediators on vascular tone via Y1R [35] . Thirdly, NPY could act on Y2R and inhibit the release of NE by a presynaptic mechanism [36] . Consequently, the constant baseline SBP and HR after BIBP 3226 and BIIE 0246 administration should be multi-factorial outcomes as discussed above. In spite of the direct effect of Y2R on cardiac contraction [37] , the baseline HR was more likely to be indirectly regulated by other factors, including those associated with the baseline SBP and finally achieved an unvaried state.
We tested our hypothesis that elevated plasma NPY impairs BRS by acting on peripheral Y1R and Y2R in DM rats. The data indicated that DM rats with hyperlipidemia suffered severely from impaired BRS, particularly demonstrated by the responses to PE challenges. Consistent with our previous study [20] , the curve of ΔHR/ΔMABP at serial doses of SNP in the DM group was flat and showed no significant difference with that of the Ctl group. This might be partially attributed to the inhibition of baroreflex function induced by the hypotensive and anesthetic state [20, 38, 39] . Contrary to our hypothesis, both BIBP 3226 and BIIE 0246 administration showed no obvious influence to the DM-induced impairment of BRS when challenged by serial doses of PE or SNP. This is consistent with the previous findings that bolus intravenous infusion of GR23118, another specific Y1R antagonist, had no effect on cardiac baroreceptor-HR reflex in conscious rabbits [40] . Although the treatment durations between the two studies were varied (4 weeks vs bolus), both of their antagonists were systemically administrated, antagonized at similar sites, and identically affected on the BRS. Numerous peripheral pathological changes at the site of the baroreceptors (such as damaged cardiac vagal function, left ventricular hypertrophy, endothelial dysfunction, decreased distensibility and increased intima-media thickness) combine to achieve the impaired BRS in DM [3] .
As BIBP 3226 and BIIE 0246 showed no effect on DM-elicited BRS impairments, we then tried to determine whether they have any effect on diabetic cardiac function. Unexpectedly, DM-induced impairment of systolic function in parallel with diastolic function was enormously deteriorated by both BIBP 3226 and BIIE 0246, which revealed the benefits of activating Y1R and Y2R in preserving DM-induced cardiac function. It is well established that diabetic cardiomyopathy involves not only sensory and autonomic innervation but also the contractile cardiomyocytes. BIBP 3226 and BIIE 0246 elicited deterioration of the compromised cardiac function in DM rats through several possible pathways. In a direct fashion, NPY could constrict coronary [33] , potentiate NE-induced constriction [41] and weaken the NE-induced relaxation [42] . Indirectly, NPY could positively or negatively alter preload by venous constriction and induce a secondary histamine release respectively [35] . Meanwhile NPY could alter afterload through vasoconstrictor activities via itself or other vasoconstrictors potentiated by NPY [35] . In addition, activated Y1R and Y2R in the endocardial endothelial cells (EECs) were reported to lead to increased steady-state level of intracellular free Ca 2+ in EECs and therefore contribute to the performance of cardiac function [43] . The BIBP 3226 and BIIE 0246 induced degeneration of cardiac function in our study lend credit to the proposal that DM-elicited plasma NPY positively preserved the damaged cardiac function via activating peripheral Y1R and Y2R. The exact mechanisms by which the activated Y1R and Y2R serve as positive protectors of impaired cardiac function in DM state are still to be elucidated.
In conclusion, the blockade of peripheral Y1R and Y2R by specific antagonist (BIBP 3226 and BIIE 0246) had no effect on BRS, baseline SBP and HR in STZ-induced diabetic rats with hyperlipidemia. However, antagonism of peripheral Y1R and Y2R significantly impaired cardiac function in DM, which suggests a protective role of elevated plasma NPY in the maintenance of DM elicited cardiac function.
